INTRODUCTION
The family Herpyllobiidae Hansen, 1892 is one of the most highly transformed families among the parasitic Copepoda. This family represents a group of genera of uncertain ordinal placement (Herpyllobius Steenstrup and Lütken, 1861, Eurysilenium Sars, 1870 , and the ill-defined Phallusiella Leigh-Sharpe, 1926) , all parasitise polynoid polychaetes (Lützen, 1964) . Herpyllobius is the most speciose genus of the family with 15 species, whereas Eurysilenium and Phallusiella have two species each. The female body of Herpyllobius comprises two portions connected by a short stalk: an endosoma inside the host body with attachment and nourishment functions; and a nearly globular external ectosoma, carrying the genital apertures with the egg masses (Lützen, 1964 (Lützen, , 1966 . Males are also highly transformed, comprising a flask-shaped body containing a cement gland and two spermatophores with their respective spermiducts (Jensen, 1900) . Adult males usually remain inside the exuvia of the last copepodid stage. They are often found in abundance close to the genital apertures of the females (see López-González et al., 2000: figs. 4C and 5A) , probably attracted by the secretion of a series of pores located above the genital area (see Jensen, 1900) .
Among the 15 species of Herpyllobius described thus far, nine have been reported from the southern hemisphere. In this paper we present new records of SCI. MAR., SCIENTIA MARINA
2001
New Antarctic records of Herpyllobius Steenstrup and Lütken, 1861 (parasitic Copepoda) from the EASIZ-III cruise, with description of two new species* two previously identified species (H. antarcticus Vanhöffen, 1913, and H. polarsterni López-González et al., 2000) , and the description of two new species from the Bransfield Strait, in the Antarctic Peninsula. All these species were collected during the EASIZ III cruise (17 March-11 May 2000) . Including the discovery of these two new species, 17 species of the genus are known now, 11 of which are restricted to the Southern Hemisphere.
MATERIAL AND METHODS
Polychaetes infected with parasitic copepods were collected in Antarctic waters (Fig. 1) during the EASIZ III (Ecology of the Antarctic Sea Ice Zone) cruise ANT XVIII/3 on board the R/V Polarstern during the austral autumn of 2000. The material was collected with the aid of bottom trawl or Agassiz trawl, sorted, labelled and fixed on board. The majority of the material collected was fixed in 5% formalin in sea water. However, in addition, some material was also fixed on board using two different fixatives to further anatomical and molecular studies: 2.5% glutaraldehyde in 0.2 M cacodylate buffer at pH 7.3, and 96% ethanol respectively.
Selected material was postfixed in 1% OsO 4 in 0.2 M cacodylate buffer at pH 7.3 and subsequently critical point dried, mounted on stubs, coated with gold-palladium and observed with a JEOL-JSM 840.
The copepods fixed in formalin were removed from the polychaetes under a stereomicroscope and transferred to 70% ethanol. For light microscopical investigations, some specimens were stained with Chlorazole black E, partially dissected, mounted in lactophenol and sealed with Entellan. All figures were drawn with the aid of a camera lucida.
The species studied have been deposited in the Zoologisches Institut und Zoologisches Museum, Hamburg (ZMH), and the Zoology Section (SZ) of the Faculty of Biology, University of Seville. (Fig. 2C ). Body flaskshaped, 200 µm in length and 80 µm in width, without appendages. Two spermatophores visible through cuticle. Males attached to region above females' genital swellings. (Figs. 3A, B ). In the single polynoid studied, all the copepods were found attached to the ventral part of the parapodia, with the anterior part of the ectosoma toward the mid-ventral axis of the polychaete. showing two adult females, one of them ovigerous. B Young female (arrowed) in its natural position with respect to the host parapodia. C Detail of the same specimen (note that the genital apertures are still not functional, and also the anterior displacement of the stalk). D Adult female ectosoma, lateral. E Adult female ectosoma, underside (note the prominent medio-terminal swelling). F Adult female ectosoma, posterior. G Adult female, area above the genital swellings showing the four sclerotised dots (white arrows) with their respective pores, and old placement of male copepodids (black arrows). H Detail of one of the sclerotised dots of G. I Adult female in lactic acid (note the internal system of diverticula in the endosoma). J Detail of the sclerotised ring of same specimen. Scale bars: A 3mm; B 2 mm; C 1.5 mm; D, E and F 1 mm; G 100 µm; F 20 µm; I 3 mm; J 450 µm.
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Etymology. The species is named after the carcinologist E. Vanhöffen.
Discussion. According to the artificial group of Herpyllobius species first proposed by Lützen and Jones (1976) and later updated by López-González et al. (2000) , Herpyllobius vanhoeffeni should be placed within the first group characterised by the possession of sclerotised dots in the area above the genital swellings. Five species are included in this group [H. arcticus Steenstrup and Lütken, 1861, H. polynoes (Krøyer, 1863) , H. elongata Lützen, 1967 , H. hartmanae Lützen and Jones, 1976 , and H. rotundus Lützen and Jones, 1976 , distinguishable by the number of sclerotized dots and the presence or absence of a slightly prominent hump encircled by these sclerotized dots.
Herpyllobius polynoes and H. rotundus possess a prominent hump encircled by sclerotised dots, which is absent in H. vanhoeffeni.
Herpyllobius arcticus and H. elongata have four sclerotised dots, as in H. vanhoeffeni. However, H. arcticus and H. vanhoeffeni clearly differ regarding the general aspect of the ectosoma (almost spherical in H. arcticus, with the genital areas much more protruding in H. vanhoeffeni), the endosoma (lump-shaped with many small and large irregularly shaped diverticulae in H. arcticus, and tongue-shaped with few ramifications in H. vanhoeffeni), the host range, and their geographical distribution (see Lützen, 1964 for more details).
Herpyllobius elongata is remarkably different from H. vanhoeffeni in the shape of the ectosoma, ovisacs, and endosoma. In addition, the relative position of the four sclerotised dots, the polynoid host, and the geographical range also differ (see Lützen, 1967 for more details).
Herpyllobius hartmanae seems to be the closest species to H. vanhoeffeni in the shape of the endosoma, position on the host (on the ventral side of the parapodia) and geographical area (Ross Sea for H. hartmanae and Bransfield Strait for H. vanhoeffeni). However, H. vanhoeffeni differs from H. hartmanae in the shape of the ectosoma; the posterior area, where the genital swellings are located, is rounded in H. hartmanae, but prominent in H. vanhoeffeni. Thus, the appearance of the genital swellings is inconspicuous in the former species and remarkably distinct in the new species. Furthermore, the anterior area (opposite the genital swellings) is distinctly prominent in H. hartmanae but rounded in H. vanhoeffeni. A richly lobulate area, where the sclerotised ring is included, is distinct in H. hartmanae and absent in H. vanhoeffeni. The shape and dimensions of the ovisacs have been used, taking into account the reasonable variability, as distinctive characteristics between species of Herpyllobius. In H. hartmanae the ovisacs are elongated, straight or very slightly curved, 9 mm long and 1.8 mm wide; while in H. vanhoeffeni these are drop-shaped, 2.3 mm long and 1.4 mm wide. The polynoid host is also different (Laetmonice producta Grube for H. hartmanae, but Eulagisca corrientis for H. vanhoeffeni). However, since no new data about the host range of these two species have been recorded, we prefer not to use this character to distinguish between the two copepod species.
If the "sclerotised dots", and their associated glands, are involved in the attraction of male copepodids, they should be present in all Herpyllobius species. It is possible, therefore, that the relative development of these structures could be a subjective taxonomic character depending on the equipment and methodology used in making the observations, and should be checked by SEM in all recognised species of the genus.
The presence of a medio-terminal swelling between the genital swellings was the characteristic used to define the second group of species in Herpyllobius. Eight species can be grouped together on the basis of this characteristic: H. antarcticus Vanhöffen, 1913 , H. cordiformis Lützen, 1964 , H. australis Lützen, 1964 , H. gravieri Lützen, 1964 , H. nipponicus Lützen, 1964 , H. antepositus Stock, 1986 , H. lobosaccus Stock, 1986 , and H. stocki López-González et al., 2000 (see Lützen, 1964 and López-González et al., 2000 for additional references). Herpyllobius vanhoeffeni is clearly distinguishable from all these species by the shape of the ectosoma, endosoma, and ovisacs. Herpyllobius gravieri (after Lützen 1964: fig. 19 ) seems to be the closest species to H. vanhoeffeni by the relative position of the genital swellings and the medio-terminal swelling, and by the host (the endosoma is unknown for H. gravieri). Illustrations of the ectosoma given by Gravier (1913) and reproduced by Lützen (1964: figs. 20, 21) clearly belong to a different species. Discrepancies in shape of the ectosoma of H. gravieri (see Lützen, 1964: figs. 19-21) Description of the males (Fig. 2F) . Body flaskshaped, 194 µm in length and 83 µm in width, without appendages. Two spermatophores visible through cuticle. Males attached to region above genital swellings.
Position on host. The single female copepod studied was found attached to the dorso-lateral side of the body wall of the polynoid, between parapodia, with the plane of symmetry perpendicular to the sagittal plane of the polychaete.
Etymology. The species is named after our colleague Jørgen Lützen, one of the most important authors contributing to knowledge of the Herpyllobiidae.
Discussion. Among the species included in the genus Herpyllobius, H. luetzeni is only comparable to H. haddoni Lützen (1964) by the possession of two anterior humps, and lateral ridges on both sides of the ectosoma. However, in the former species the proximal hump is much more developed, the genital swellings have no free space between them (compare Lützen, 1964: fig. 9 and Figs. 2E, 4B of the present paper), the ovisacs are wider distally and not proximally (as occurs in H. haddoni), and the endosoma is massive and clearly bilobate (compare Lützen, 1964: figs. 8, 9 and Figs. 2D-E of the present paper). Additionally, H. haddoni has been reported from Puget Sound (North Eastern Pacific) associated with Harmothoe imbricata Linné, while H. luetzeni was collected from the Bransfield Strait (Antarctic Peninsula) associated with Harmothoe spinosa. Vanhöffen, 1913 ( Fig. 5) Herpyllobius arcticus Gravier, 1912 Gravier, , 1913 Material examined. Two ovigerous females, attached to the prostomium of a specimen of the polynoid polychaete Remarks. This species has been reported associated with the polynoid species Polyeunoa laevis (Vanhöffen, 1913: as Eniplo rhombigera) and Harmothoe gourdoni Gravier, 1911 (Gravier, 1912 . In a recent account by López-González et al. (2000) this species was reported from the Eastern Weddell Sea, although the authors were unable to identify the polynoid host precisely. The present record confirms the specificity of this copepod species association with P. laevis. Remarks. This species was recently described by López-González et al. (2000) from the Eastern Weddell Sea during the EASIZ II cruise. The new discovery of this species in the same locality (present EPOS material) not only confirms the presence of this species in the Eastern Weddell Sea but suggests it is a common parasite of its polynoid host, with relatively high densities of infection. The present EASIZ material extends the distribution of this species to the Antarctic Peninsula on the same host, but with a lower intensity (only single female was found).
Herpyllobius antarcticus
Herpyllobius polarsterni
REMARKS ON THE SPECIES OF HERPYLLO-BIUS FROM THE SOUTHERN HEMISHERE
As above commented, 17 species are currently recognised in the genus Herpyllobius, 11 of them being reported from the Southern Hemisphere (see Lützen, 1964 , Lützen and Jones, 1976 , Stock, 1986 , López-González et al., 2000 (Table I) . As in all the herpyllobiids, the 11 species are mesoparasitic on polynoid polychaetes, mainly associated with species of the genus Harmothoe Kinberg, 1855. With respect to the location on the host's body, most of the species are located close to or on the parapodia; one species is invariably located attached to the prostomium (H. antarcticus), and another on the ventral side of the parapodium (H. vanhoeffeni).
Concerning the geographical distribution of these 11 species, Antarctica is the richest area, and only three species were found outside this area (H. rotundus from Cook strait, New Zealand; and H. antepositus and H. lobosaccus from Crozet Islands). Though few papers have been published on herpyllobiids from the Southern Oceans, it seems worth mentioning that four new species have been described from the same area after EASIZ cruises carried out during the austral summer of 1998 and autumn of 2000, including two new findings of H. antarcticus (see López-González et al., 2000 and present account) .
Probably herpyllobiids are more frequent than previously reported. These parasitic copepods have been mainly reported from high latitudes in both hemispheres, the references in temperate (Laubier, 1961) or tropical waters (H. nipponicus Lützen, 1964) being scarce. A cooperative effort between polychaetologists and copepodologists will surely give much more information about the diversity, biology and specificity of these highly transformed crustaceans than that presently available.
REMARKS ON THE ORDINAL POSITION OF HERPYLLOBIIDAE
The family Herpyllobiidae has for a long time been given an uncertain ordinal position, appearing in most papers under the imprecise words "parasitic Copepoda". Bowman and Abele (1982) and Huys and Boxshall (1991) included the family among the Siphonostomatoida. However, this placement can no longer be accepted according to the new data derived from the study of the ontogeny of copepodid antennules and their phylogenetic implications (see Boxshall and Huys, 1998) . The dissimilarities in the segmentation and armature pattern of the distal XXI to XXVIII antennular segments of the male copepodids with respect to that in Siphonostomatoida demonstrate the unjustified placement of the Herpyllobiidae among the Siphonostomatoida, as has been pointed out by Huys et al. (in press ). In the latter paper the authors discuss the ordinal position of the family Chitonophilidae Avdeev and Sirenko, 1991, a highly modified group of meso-and endoparasitic genera on Polyplacophora and Gastropoda (see Sirenko, 1991, 1994; Huys et al., in press ). The Chitonophilidae is placed among the Cyclopoida based on segmentation, aesthetasc pattern and armature of the compound segment XXI-XXIII of the male copepodid antennule (Huys et al., in press ).
In the known male copepodids of Herpyllobiidae (based on Herpyllobius and Eurysilenium species, see Lützen, 1968 ) the penultimate segment XXV is expressed as a distinct segment. This fact alone excludes the family from the Siphonostomatoida, in which this segment remains undivided from segment XXIV or is part of a large compound segment (see Boxshall and Huys, 1998: fig. 8 ; Huys et al., in press: fig. 14) . The final placement of the Herpyllobiidae, however remains obscure at least with the research techniques currently available.
The male copepodid of Herpyllobius (see Lützen, 1968: 183 and fig. 3b ) displays a poecilostomatoid pattern (see Boxshall and Huys, 1998: fig. 9 ) with one aesthetasc on each of the three terminal segments. The distal segment is considered to be the result of the fusion of the ancestral segments XXVI-XXVIII. The free segment XXV has one posterior seta and one aesthetasc, and segment XXIV (identified by the posterior seta) is fused to the proximal segments (armed with 3 anterior and 1 posterior setae, plus one aesthetasc).
Despite the close similarity between the male copepodid of Herpyllobius and Eurysilenium claimed by Lützen (1968) (in the general segmentation of the body, and structure and armature of the swimming legs) the structure of the antennules are noticeably different (see Lützen, 1968: 182-184, fig.  3 ). Moreover, the male copepodid of Eurysilenium retains part of the mouthparts [residual mandibles and maxillule (or maxilla)] that are completely absent in Herpyllobius.
